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Convergent evolution in BA.1 and BA.2
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SARS-CoV-2 sequences by variant, Jan 12, 2023
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Abstract

The BQ and XBB subvariants of SARS-CoV-2 Omicron are now rapidly expanding,
possibly due to their additional spike mutations resulting in altered antibody evasion
properties. Sera from vaccinated and infected individuals have significantly impaired
neutralization of BQ.1, BQ.1.1, XBB and XBB.1, including sera from individuals
boosted with the WA1/BA.S bivalent mRNA vaccine. The titers against the BQ and
XBB subvariants were reduced by 13- to 81-fold and 66- to 155-fold, respectively,
well beyond the levels observed to date. Monoclonal antibodies capable of
neutralizing the original Omicron variant were largely inactive against these new
subvariants, and a single spike mutation was identified. These subvariants were
found to have similar ACE2 binding affinity to their predecessors. In conclusion, the
BQ and XBB subvariants pose a serious threat to the current epidemic situation,
rendering all licensed antibodies inactive and potentially dominant in the population
due to their superiority in evading antibodies.

Convergent evolution in BA.1 and BA.2
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The key mutation responsible for XBB1.5, F486P
I. Preface

The emergence of new variants of severe acute respiratory syndrome coronavirus 2

II. Geographical spread

According to the World Health Organization,

(SARS-CoV-2) has caused successive waves of global infections. In the nomenclature wBEB 1 5 is endemic in at least 38 countries. with the

convention for the SARS-CoV-2 lineage, the prefix "X" denotes a lineage generated
through genetic recombination between two or more subvariants. the XBB lineage
emerged after natural co-infection of human hosts with two subvariants of Omicron,
BA.2.10.1 and BA.2.75. XBB.1.5 is a direct descendant of the original XBB
subvariant.

Since the first report in South Africa in November 2021, Omicron has become the
dominant variant due to its high transmission and immune evasion.1,2 Over time,
many Omicron subgenera have emerged. The original Omicron BA.1 was replaced by
BA.2, which further evolved into BA.2.12.1, BA.2.75, BA.2.75.2, BA.4 and BA.5, of
which BA.5 is now dominant in many countries. BA.4 and BA.5 share the same spike
sequence (hereafter defined as BA.4/5), and their descendants BA.4.6, BF.7 and BQ.7
are the dominant variants. BF.7 and BQ.1.1 are expanding in prevalence. As of
November 19, 2022, the BA.2-derived subline BA.2.75.2 accounts for 0.8% of all
SARS-CoV-2 infections in the United States, while the BA.4/5-derived subseries
BA.4.6, BF.7, BQ.1, and BQ.1.1 account for 4.4%, 7.8%, 25.5%, and 24.2% of total
cases, respectively. In addition, another BA.5-derived subspectrum, XBB, was first
identified in India in August 2022, is spreading rapidly in Europe, and has been
identified in the U.S. XBB dominates in Singapore, accounting for 54% of SARS-
CoV-2 infections for the week of October 3-9, 2022. Therefore, XBB.1.5 is arguably
the most genetically abundant and transmissible SARS-CoV-2 subvariant to date.

SARS-CoV-2 sequences by variant, Jan 12, 2023
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highest prevalence in the United States, where it
accounts for approximately 43% of COVID-19 cases
nationwide. Within the United States, the proportion
of cases caused by XBB.1.5 varies widely
geographically, from 7% in the Midwest to more
than 70% in New England.

XBB.1.5 has also been officially reported by
government agencies in Australia, Canada, the
European Union, Japan, Kuwait, Russia, Singapore,
South Africa, and the U.K. Real-time surveillance
data indicate that XBB.1.5 is spreading rapidly
worldwide and may become the next dominant
subvariant.

XBB.1.5 has also been detected in municipal wastewater

treatment systems in the United States, Europe, and

elsewhere.
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"With optimal epidemic control measures,
human-virus symbiosis is inevitable, and
there is nothing we can do to stop the virus,
but we can use strategies to prevent them."
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T e Lo 1 What's more...
wl h&&ﬂﬁkﬁtéﬂf interfere with HIV capsid Additionally, Dr Wendy Fo;%mﬁfngE

Armstrong, o projessor of

people living with HIY sy s | Ul et
puts medications to 6. specific area. of muscle. University School,of Wipmé'&smn ————
MWWW]SMM with the government aiming to have
Subcutaneous administration: medication situated. or applied Wg%@ Wn the drug quickly added to the
under the skin. ’ 0 L&Wiﬁa;zéw Jormulary of insurance plans From
transgorfaﬂbn —_—— pills to intra venous injections, jrom
Antiretroviral: o class of drugs that suppress the activity of This treatment is efective monthly to WW‘M‘W
retroviruses such as HIV. Ryan White CARE Act: The most and ot the same time very uj‘;“;ufpm BT Zﬂ;ﬂ
significant jederal, program ehout HIV. The RWHAP (Ryan expensive. According to USA : Wwﬁm T
White HIV/AIDS Program) provides junding jor HIV care Today, jor the jirst year of q%ﬁ:ﬁjfo é b upL Wsuég

therapy, the drug would. cos t
$42,250,, and.jor the
Jollowing year, it would cost
$39,000 a year.

and. treatment for low-income people diagnosed. with HIU. have been. made. i tr. ond

experts hope that expanded access to
long-acting drugs will pave the way

Introduction

Jor egsier treatment options.
The Human Immunodeficiency Viruses (HIV) weaken your HO 6 r w &
ability to jight daily injections and. llnesses because of its p p p While we support people with HIV,

ability to damage the cells in your immune system
aggressively. The term AIDS (acquired immune deficiency we must also learn to prevent the
disease. I} you keep the jollowing in

syndrome) rejers to o wide range of potentially lije~ . . °
threatening diseases caused by the HIV virus severely l ’m H l U mind, you can greatly avoid,
damaging your immune system. There is no way to transmit exposing to the virus. First and

AIDS jrom one person.to another, but the HIV virus can. Joremast, it (s important to use
1 . i ndom duri ual
Hold.on, why can HIV do that? written by: Sindy He conudom during any form. of sex

catments — actwity, (oral,, virginal, and anal).
HIV is not currently curable, but drug tr arevery . < %f W%;rﬁja e )
eco never share or
ejfective at keeping most people healthy and long-lived. The :
o i other injection utensils such as

objective of HIV therapy is to have a virel load that is
unnoticeable. This indicates that the amount o HIV virus in
your body.is too low to be identified. by o. test. One common

syringes, spoons and. cotton buds.
Thirdly, i you may have exposed. to

treatment is Antiretroviral medicines HIV, do not panic, seek advice
which according to the World, Health Organization. is . class of \ Arorrédt;;ou/ L;Lowl;aw%m
drug that inhibits the development of retroviruses such as HIV. \“ ?r on ’” est’to d your
This drug works by preventing the virus jrom growing and “ risk. People lving with HIV should
duplicating in.the human body, which enables the immune g % take effective HIU treatment,
system to repair itself andl consequently avoiding jurther harm. 0 exercise regularly and eat o healthy
Sometimes HIV drugs do not work jor some groups of injected, \ diet

people because they develop drug resistance, and. loss of q \

effectiveness of medication in treating disease or condition. This \ \
may be due to mutations in the HIV that cause the drug to fail = ‘\“

to recognize and inhibit the virus jrom reproducing and.

spreading in the human body. These changes result in a new Sunlence or lenacapavir is developed by Gilead, Sciences. It is the Jirst of . new category of drugs approved.
strain o} virus that is resistant to the effect of the drug. Thus, by the FDA known s capsic inhibitors. These inhibitors operate by inhibiting the virus's protein coat, or

mary HIV patients develop resistance very quickly to HIV capsid, interrupting numerous phases of the viral, ije cycle. According to an article published by the
medicines. A recent study published by the San Francisco Aids — ClinicalTrial.gov, 83% of patients who took Sunlenca. with another HIV treatment combination reached. an
Foundation states, ‘more than 70 - §0% of peaple with undetectable viral load after nearly a year. The therapy begins with a schedule of oral pills and injections,

virological, jailure develop acquired HIV drug resistance. (Keep jollowed by six-month maintenance injections. A physicion and. injectious disease speciolist at Boston

in mind that once  person becomes virally suppressed, these Medical Center, Sabrina Assoumou, explains that this treatment may be particularly beneficial jor elderly
drug resistant ons are no longer an issue) (Warren patients who are diagnosed. during outbreaks of the COVID-19 and who have difficulty adhering to
Tong, 2020)." Even more, the Federal Centers jor Disease prevtously mare complex s regumens, glotr resistance

Control and Prevention, also known as CDC reports that
approximately 44% of patients receiving HIV treatment have
not been able to achieve viral suppression It is clear; it is ;t v * s

important to develop new drugs that are particularly resistant to

resistance. [ ‘ﬂ’ - ™ .
But what's New? n - 2’)'; ehgee ¢ 4 O
Earlier last year, the Food. and. Drug Administration (FDA) approved Caberuwa, the Jirst longest- - H ’v / A , D S ’
acting intramuscular injection given every month to two months by Viil) Healtheare company jor the -
treatment of HIV/AIDS. In a study published in the New England. Journal of Medicine, 92 .5% of,
participants switching to Cabenuve. maintained undetectable viral, loads (Jewer than 50 copies/mL)
after 18 weeks (almost o year), compared.to 45.5% who contirued. their orel regimen. However, the
side effects and. the inconvenience due to the jrequency of injections make this treatment option non-
ideal. Sunlence, approved. by the F DA in December, 2022, is o milestone for the medical treatment. of
HIV, and it is used to suppress HIV in patients who have become resistant to other regimens. The

injection jrequency also decreases.
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Relation between COVID-19 and ACS

The sudden outbreak of the new coronavirus infection that caused a global pandemic caught people and
healthcare systems off guard. As the virus was rapidly analyzed and tested, it was found that the main ways of
transmission of SARS-Cov-2 is through respiratory droplets, aerosol transmission, infection vectors, and faecal-
oral transmission. SARS-CoV-2 attaches to the target host cell angiotensin-converting enzyme-2 (ACE2)
receptor, after which the virus is internalized and replicated. ACE2 receptors are highly expressed in upper and
lower respiratory tract cells and mainly attack the respiratory tract and lungs (BM3J, n.d.). However, as research
progressed, it was discovered that many patients did not die from respiratory distress syndrome and respiratory
failure, but directly or indirectly from acute coronary syndrome (ACS). Although various types of lockdown
measures and people's reduced activity due to fear of infection have led to a decrease in emergency
department admissions. However, in cardiology, this has led to delays or non-admissions of cardiac patients.
Most acute heart diseases require treatment as soon as possible, so this also indirectly led to an increase in the
number of patients diagnosed with heart disease as the final cause of death during the COVID-19 pandemic

In addition, for patients diagnosed with ST-segment
elevation myocardial infarction (STEMI), viral load,
thrombus size, and thrombus burden are higher, and
the prognosis is poor. 5%-25% of hospitalized patients
with COVID-19 have increased cardiac troponin, and
the increase in cardiac troponin is associated with a
worse prognosis (Cesaro et al. 2022). In critically ill
patients, infection-induced microvascular disease or
hypercoagulable state can lead to thrombosis of
capillaries, veins, and/or arteries, which may result in
end-organ damage due to distant thrombosis or
embolic disease (BMJ, n.d.).

(Cesaro et al. 2022).

On December 26, 2022, the author
conducted research in multiple countries
and regions such as Hong Kong, Japan, and
the United States, and published an article
entitled "How has COVID-19 impacted the
care of patients with acute coronary
syndromes?" in the journal Expert Review of
Cardiovascular Therapy. Through quasi-
guantitative research, the relationship
between SARS-CoV-2 and ACS was revealed,
and treatment duration and strategies for
ACS were studied after restrictive measures
were taken to control infection in cities.
Additionally, the rates of various surgeries
and bed turnover rates for ACS before and
after the COVID-19 pandemic were
compared.

patients.

How has COVID-19 impacted the care of patients
with acute coronary syndrome? @
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RINERNIHEERASBRAS BN SR AR TILL B RN ANRETRGRF A R, EE
MERRS IS0, FAILMHAEBIRKSSARS-Cov-2 T B RBE R NITRIELHE,
SARERE, ERENEEREOMSE, SARS-CoV-2 HiETBIREFZMMME ZKREK
B 2 (angiotensin-converting enzyme-2, ACE2) &, FE/E/RSHALMER], ACE2
ZHEL, THREABESERE, TERHERENTRERME(BMI, nd). A,
RERREDAN, BINLMTLEEHIRTFREBSESIENITR=IE, MEEEREE
HETFRMBEIEGEIE (Acute coronary syndrome, ACS) . BRAZEIHHIBIEUARA
NEELRREMADE SRR ENRALCRL, B2EOIFERE, XMNSBOIESR
BIRHEANT. ASHIAMOIHRREEREENNET, FIUXEEESH T HiEA
ATHR R A O R A R AR TR IZ TR B & A Z EF (Cesaro et al. 2022),
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20225128265, FEEEE, A, EEFZ MERTMXEFARHEEXpPert Review
of Cardiovascular Therapy £%& T “How has COVID-19 impacted the care of
patients with acute coronary syndromes?'—X, &3 EEH3IBT T SARS-CoV-25
ACSZBINR R, TEHRENE SR EIEHI R R EACSH AT KR RIS H B LR T #is
AIFFACSHBERFAENIKRAEEE,

MemESFEONERBHERXR

LERAVEINS27 B2 I EHMA BENEIBEHITHEESNER, ELSUMNEEET 2 OAIR
5, IHRRMETCEMNEERESEOINRGHXICSH13ME, FHeRsEEREMIRMm
BRARAER, MERIELHERESSSHARNEERESTRNER, RN, ZRSHSER
BIBKEZE, PR A LS RENARERFRNEM-ENRERKR, XESBHETEESD
MACSHERES, Iy, WFELXWIZASTERAASEOAEESE (STEMI) MEBE, mig
FEHERS, IRRIRS, Mi2AERE, ERE. 5%-25%MWERAES198 (FrEE
BOAASESAS, ASEENABRSHEEGHIEX (Cesaro et al. 2022), EEEERE
1, BAS|AMNMNERISIRT, SREMAME. 520/ ePmieR, HeJsERT
iR MR e EMRR S RERIBZER G (BMI, nd).

The Direct Relationship Between The
COVID-19 and Cardiovascular Disease

When we did meta-analysis for 1527 patients with COVID-19, at
least 8% of patients had an acute myocardial injury, and the risk
of severe clinical presentations was 13 times higher. The SARS-
CoV-2 has an inflammmatory and thrombotic effect, and it has
been confirmed that it causes endothelial dysfunction and
coagulation disorders. At the same time, the virus is also
associated with coronary artery spasm, plaque rupture or
thrombosis caused by systemic inflammation and cytokine
storms, which will increase the likelihood of ACS in COVID-19

Conclusion

Due to the reduction in PCl surgery for ACS and STEMI
patients, and the delay of PCl surgery and NSTEMI
patient care caused by the epidemic control, there has
also been an increase in the number of deaths due to
ischemic heart disease, 1.04 to 1.18 in the United States.
The most important impact of COVID-19 infection on
ACS patients is on the cardiovascular system rather
than the respiratory system, and we need to take
timely interventions to prevent deterioration such as
heart failure. Therefore, the role of secondary
prevention and treatment centres such as clinics is
particularly important. They can provide early
screening and basic treatment. At the same time,
reasonable treatment paths should be developed to
minimize the time for blood flow reconstruction.
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Relation between COVID-19 and

ACS

The sudden outbreak of the new coronavirus infection that
caused a global pandemic caught people and healthcare
systems off guard. As the virus was rapidly analyzed and

tested, it was found that the main ways of transmission of

SARS-Cov-2 is through respiratory droplets, aerosol
transmission, infection vectors, and faecal-oral
transmission. SARS-CoV-2 attaches to the target host cell
angiotensin-converting enzyme-2 (ACE2) receptor, after
which the virus is internalized and replicated. ACE2
receptors are highly expressed in upper and lower
respiratory tract cells and mainly attack the respiratory
tract and lungs (BMJ, n.d.).

Writer: Jan

However, as research progressed, it was discovered that many
patients did not die from respiratory distress syndrome and
respiratory failure, but directly or indirectly from acute
coronary syndrome (ACS). Although various types of lockdown
measures and people's reduced activity due to fear of infection
have led to a decrease in emergency department admissions.
However, in cardiology, this has led to delays or non-admissions
of cardiac patients. Most acute heart diseases require
treatment as soon as possible, so this also indirectly led to an
increase in the number of patients diagnosed with heart
disease as the final cause of death during the COVID-19
pandemic (Cesaro et al. 2022).

On December 26, 2022, the author conducted
research in multiple countries and regions such as
Hong Kong, Japan, and the United States, and
published an article entitled "How has COVID-19
impacted the care of patients with acute coronary
syndromes?" in the journal Expert Review of
Cardiovascular Therapy. Through quasi-quantitative
research, the relationship between SARS-CoV-2 and
ACS was revealed, and treatment duration and
strategies for ACS were studied after restrictive
measures were taken to control infection in cities.
Additionally, the rates of various surgeries and bed
turnover rates for ACS before and after the COVID-
19 pandemic were compared.

The direct relationship between the
COVID-19 and cardiovascular disease

In addition, for patients diagnosed with
ST-segment elevation myocardial
infarction (STEMI), viral load, thrombus
size, and thrombus burden are higher, and
the prognosis is poor. 5%-25% of
hospitalized patients with COVID-19 have
increased cardiac troponin, and the

. . . increase in cardiac troponin is associated
confirmed that it causes endothelial . .
with a worse prognosis (Cesaro et al.

dysfunctlorl and coa.gulat_lon dlsorder_s. At2022). In critically ill patients, infection-
th.e same time, the virus is also associated |y ,cad microvascular disease or
with coronary artery spasm, plaque

rupture or thrombosis caused by thrombosis of capillaries, veins, and/or

systemic inflammation and cytokine arteries, which may result in end-organ
storms, which will increase the likelihood damage due to distant thrombosis or

of ACS in COVID-19 patients. embolic disease (BMJ, n.d.).

When we did meta-analysis for 1527
patients with COVID-19, at least 8% of
patients had an acute myocardial injury,
and the risk of severe clinical
presentations was 13 times higher. The
SARS-CoV-2 has an inflammatory and
thrombotic effect, and it has been

hypercoagulable state can lead to
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Figure 1. Direct and indirect impact of COVID-19
pandemic on care of patients with ACS.
ACS: Acute Coronary Syndrome. CAD: Coronary
Artery Disease. COVID-19: Coronavirus disease
2019. PCI: Percutaneous Coronary Intervention.
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Indirect relationship between COVID-19 and
treatment of cardiovascular disease

Due to the control of the epidemic, during the period of lockdown/circuit-breaker, due to hospital and
social epidemic prevention policies, patients were hindered from entering the emergency department
which increased the time from the onset of ACS symptoms to the first medical contact, resulting in
delayed treatment. Comparing STEMI patients who underwent percutaneous coronary intervention (P
in 2018 and 2020 (during the COVID-19 pandemic), the time from symptom onset to first medical cont
increased from 82.5 minutes to 318 minutes; the time from hospital admission to catheterization
laboratory surgery increased from 84.5 minutes to 110 minutes; and the time from catheter insertion
stent expansion increased from 20.5 minutes to 33 minutes. This indicates that healthcare workers ne
more preparation time due to the epidemic control and the need to wear additional personal protecti
equipment

According to the European Society of Cardiology, PCI remains the first-line treatment for STEMI and hi
risk non-ST elevation myocardial infarction (NSTEMI) patients, rather than thrombolysis. In the United
States, compared to the same period in 2019, the occupancy rate (4.8%) and bed turnover rate (50%)
the cardiovascular intensive care unit (CCU) decreased, but the average length of stay increased from
3.26 days to 6.75 days. In Italy, the time from entering the surgical centre to stent expansion exceedet
minutes, an increase of 31.5% compared to before the COVID-19 pandemic, and the increase in time
from entering the surgical centre to balloon expansion was related to inpatient mortality (OR 1.005,
p=0.029) (Cesaro et al. 2022).

Conclusion

Due to the reduction in PCI surgery for ACS and STEMI patients, and the delay of
PCI surgery and NSTEMI patient care caused by the epidemic control, there has als
been an increase in the number of deaths due to ischemic heart disease, 1.04 to
1.18 in the United States. The most important impact of COVID-19 infection on AC!
patients is on the cardiovascular system rather than the respiratory system, and w
need to take timely interventions to prevent deterioration such as heart failure.
Therefore, the role of secondary prevention and treatment centres such as clinics
particularly important. They can provide early screening and basic treatment. At tr
same time, reasonable treatment paths should be developed to minimize the time
for blood flow reconstruction.
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Abstract

The new policy for COVID was implemented in our country and many people

developed and even died from pneumonia caused because of it. One of the many

types of pneumonia described in this article is ----- Community Acquired Pneumonia
(CAP).

One of types of pneumonia ----- Community-acquired pneumonia (CAP) refers to
infectious parenchymal inflammation (CAP) that occurs outside the hospital, including
pneumonia that develops within 48 hours of a patient's admission to hospital from a

PATHOLOGY OF
COMMUNITY-

ACQUIRED ~  omors:
PNEUMONIA  mermers

mutation

pathogen with a defined incubation period. With an ageing population, antibiotic
overuse and pathogens with drug resistance, new challenges is faced in the
prevention and treatment of CAP. However, new antibiotics and gene

sequencing technologies are also offering the promise of reducing mortality. This
article will only focus on the pathological causes of CAP to provide an understanding
of the underlying mechanisms behind it. The underlying mechanisms can be
summarised in two main points: 1. immune response triggered by the invasion of
pathogens into the body 2. genetic changes that lead to an increased susceptibility to
CAP. Therefore, research into the genetic variation of CAP is valuable in furthering
our understanding of the pathogenesis of CAP. However, most of them have not been
studied and need to be further investigated. It is hopeful to be used in the future to
prevent CAP or to reduce CAP mortality.

. Community-acquired pneumonia(CAP) is an infectious
POl nt 1 inflammation of the lung parenchyma that develops outside
- the hospital, including pneumonia that develops within 48
immune hours of a patient's admission to hospital from a pathogenic
LS LRl iscase of the lower respiratory tract with 2 hig
piratory tract with a high
incidence and burden of disease, high rates of death and
treatment failure increaseing with the age of the patient. One

leading by

path ogens of the pathological causes is a variety of pathogens such as
bacteria such as Streptococcus pneumoniae, Staphylococcus

aureus, Mycoplasma pneumoniae and Gram-negative enterobacteria, fungi such as
Histoplasma, Bacillus and Coccidioides or viruses such as influenza virus and
adenovirus.
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The lower respiratory tract is usually reached by four mechanisms: 1. inhalation of
diseased aerosols 2. inadvertent aspiration of oropharyngeal secretions into the trachea
and entry into the lower airways via the trachea 3. blood-borne transmission from a
locally infected site 4. direct spread of nearby infected lesions. The pathogen invades
and overgrows in the lung parenchyma, which exceeds the host's defence limits and
causes exudate to develop in the alveolar cavity. Normally, in the body's defence
system, the immune response is triggered when foreign unrecognisable agents are
encountered. The foreign cells release chemical factors and the white blood cells are the
first to reach the pathogen and engulf it and signal more white blood cells to kill the
pathogen. But it is the immune response of the leukocytes that leads to the outcome in
pneumonia. A type of leukocyte ---- mast cell releases cytokines which cause the blood
vessels to dilate and become more permeable, as more fluid will facilitate the leukocytes
to kill the pathogens, but this also creates a build-up of fluid in the lungs. Similarly, an
increase in temperature, for example, is beneficial to the white blood cells in their fight
which will increase the inefficiency. Also, like coughing is designed to drive pathogens
out of the body to protect our body.

POi nt 2 Scientists have also discovered that the pathology of CAP is
genetically related through techniques such as Luminex. The
gene influence of CAP. In the respiratory tract, motile cilia are
_ responsible for the removal of mucus, thereby protecting it
mutations from infection and ensuring mucociliary clearance.

Some scientists have identified genes such as ARMC4 as playing an important role in
ciliary motility in anchoring the outer dynein arms. In defective cases, affected cilia
exhibit reduced beating frequency and amplitude or become immobile, and
malfunctions in the coordinated movement of cilia can impede the clearance of
invading microorganisms from the airways and promote respiratory infections.

A cytokine called Tumor Necrosis
Factor (TNF) is critical to the immune
response to infection, and
experimental animals who lack TNF
could not survive in the challenge of
infection. The A allele of TNF-308 is
associated with an increased risk of
multiple infectious diseases

As a result, patients with autosomal
recessive disorders like primary ciliary
dyskinesia often develop recurrent
pneumonia. Scientists have found that
the 250-base ACE gene is also
associated with CAP, and elderly
patients from long-term care facilities
who carry a pure combination of this
gene are more likely to develop

pneumonia over eight months (excluding l .
Further understanding of the

pathogenesis of CAP would be
valuable through the study of CAP
gene variants. Many other cytokines
and chemokines are important in the
immune response to infection, but
most have not been well studied and
require further research.

winter). Several recent prospective
longitudinal observational studies have
shown that the use of ACE inhibitors is
associated with a lower incidence of
pneumonia. Variants in TLR4

a gene that identifies the molecule,
appear to increase the risk of severe
Gram-negative infection to trigger CAP.
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Background

Molecular
mechanism of
topoisomerase

poisoning by

the peptide
antibiotic
albicidin

Currently, there’ s an urgent need for a new class effective against Gram-negative bacteria. This is the background of
this research. Gram-negative bacteria originating in hospitals cause a high death toll, and are becoming more pan-
resistant. However, there hasn’ t been a new class discovered targeting Gram-negative bacteria in the last 50 years, and
there has been high attrition rates of drug candidates in preclinical trials, meaning that challenges from Gram-negative

bacteria reduces the strength of these candidates.

There currently exist many candidates and in-use antibiotics, and they often share a common principle. The
bacterial type II topoisomerase DNA gyrase, along with the homologous topoisomerase IV (Topo IV) are essential
for bacteria but absent in humans, making them main targets in antibiotics. The DNA gyrase is made up of two
GyrA and two GyrB monomers. It negatively supercoils DNA: this uses a temporary double-strand break in the
bound segment (G or gate segment) and the adjacent (T or transported) segment of the same DNA is guided

through the G segment, in a process that consumes ATP.

Current possible solutions for Gram-negative bacteria include the following. First, the F1 gyrase poisoning
mechanism uses intercalating into cleaved DNA to form the FQ-protein-DNA complex, leading to cell death.

However, this option has severe side-effects, so is currently restricted use by a black box warning in the US. Second
isusing ‘novel bacterial topoisomerase inhibitors’ (NBTIs), such as gepotidacin, to mimic the effective process of
FQs. This is currently under phase III trials, and though NBTIs usually are cardiotoxic, gepotidacin itself only has a
mild effect on heart rate. The final option is the one under investigation: albicidin. It" s produced by Xanthomonas
albilineans, a bacteria that causes leaf scald disease in sugarcane. It inhibits DNA gyrase at nanomolar
concentration, and has derivatives with higher effectivity and good safety profile. This albicidin is made up of six
residues: methyl p-coumaric acid (MCA1), p-aminobenzoic acid (pABA2 and pABA4), B-cyano-L-alanine (Cya3) and 4-
amino-2-hydroxy-3-methoxybenzoic acid (pMBA5 and pMBA®G).

S iy
To start with, the team tested for requirements of the stabilization of the

cleavage complex by albicidin. DNA gyrase uses gyrase cleavage core fusion,
which is a truncated and fused structure. It’ s made up of C-terminal
topoisomerase-primase (TOPRIM) domain of GyrB monomer and N-terminal
part of GyrA monomer. From previous experience, the team hypothesized that
the albicidin binding requires a DNA strand passage event. Because the
stabilization of gyrase cleavage complex by microcin (an antibiotic peptide)
B17 requires a long DNA segment, they expected the same stabilization
requirement to be true for the stabilization of the gyrase cleavage complex,
and tested a range of different DNA fragments with strong gyrase-binding sites
(SGSs) of phage Mu. They found that strong cleavage of the 217 bp Mu SGS
fragment (Mu217) occurs in the presence of albicidin and ATP or the analogue
ADPNP, which could not be hydrolysed. Also, they made the important
discovery that almost no cleavage was detected in the presence of less than
150 bp DNA strand or in the absence of nucleotide, meaning that the presence
of a long DNA fragment, which can bind to GyrA CTD was essential for
cleavage. Further, the presence of the nucleotide and the length of the DNA
substrate collectively enabled the cleavage complex stabilization. Since Mu217
was able to be cleaved, they scaled up production of the fragment for use of
structure determination in the following stages.

Following that, the team determined the specific mechanism through
which albicidin traps DNA gyrase. The gyrase-DNA-albicidin complex
with the ATP homologue ADPNP exhibited high structural
homogeneity and virtually no DNA static disorder. This enabled the
structure of the cleavage core to be determined at local resolution of
2.6A. The clarity of the data was a significant improvement from
previous ones. The CTD of GyrA with wrapped DNA and the ATPase
belonging to GyrB were also seen, though at lower resolution due to
intrinsic flexibility of structure, and so were not modeled. The overall
structure of the complex resembles that between gyrase and the
aforementioned NBTI gepotidacin, with almost perfect symmetry
except the DNA and cleavage of the DNA fragment at the site
expected.



Result

First, the N-terminal of albicidin intercalates, that is to say, inserts between the two strands of the DNA. The N-terminal (MCA1) insertion was at
the cleave site, 5’ -T/GATTT-3’ , the exact cleave site for FQ, though with differing mechanisms, while the terminal hydroxyl of the MCA
reached the opposite strand at the corresponding C/A. Second, at the opposite end, the C-terminal, similarly inserted between the a3 and a3’ ,
two opposing helices. This allowed the formation of the GyrA/GyrA’ interface. Third, there’ s significant sized shifts at the GyrA/GyrA’
interface, characterized by a sliding door motion. Similar significant shifts were also present in GyrB and at the DNA ends. The result was that
the catalytic intermediate state resembles a state between being partially open and fully open. Fourth, the aforementioned N-terminal of
albicidin, only occupied half of the cleavage site (also called the TG pocket). This led to pronounced distortion of DNA in the symmetrically-
related AA pocket, enabling strong selectivity for the TG pocket. Fifth, the pMBAS5 and pMBAG6 of albicidin bound in a pseudosymmetric manner,
occupying the hydrophobic pockets in GyrA and GyrA’ . Sixth, they used the photocrosslinkable (able to form a photo-induced covalent bond)
analogue of albicidin to determine the binding mode of albicidin. They found that gyrase and the catalytic conditions were both needed for the
N-terminus of albicidin to interact with cleaved DNA. Seventh, the mechanism of the metal-ion dependent DNA cleavage by the Topo IV
counterpart-type II topoisomerase-was determined. Here, the ion was largely ascertained to be Mg2+. The activity of metal-ion dependent
DNA cleavage may be as follows: the B configuration was used to store the metal temporarily during the strand passage event, then the
magnesium ion remained attached to residues Asp500 throughout. Though the recruitment of a second ion before DNA relegation (joining of
DNA fragments after breakage), which this process occurs, is also possible.

Moreover, the potentiated albicidin derivatives were used to show binding heterogeneity. First, Albi-1 is a derivative that exhibits higher
pharmacological characteristics and nanomolar-range activity toward FQ-resistant pathogens. Initially, analysis of this derivative showed
three stages coexisting in the structure. This was possibly due to the shorter N-terminal of Albi-1, which allowed both TG and AA pocket
occupation. Second, the C-terminally truncated derivative, where pMBA6 was removed, shows a decrease in activity, suggesting that both
pPMBAS and pMBAG6 were important for trapping gyrase. Third, they tested the Albi-2 and Albi-3 derivatives, where MCA1 was replaced by
equivalents that were also able to intercalate in DNA. For Albi-2, there’ s a four time better activity in terms of gyrase inhibition compared
to Albi-3.

Besides this, the site directed mutagenesis also confirmed the previously determined binding mode of albicidin. The team

used multiple sequence alignment of GyrA subunits provided by the ConSurf server to prevent artificially designed

mutations from creating unnatural substitutions. They found the following through examining the resulting variants and the

original albicidin: First, binding was almost completely unaffected by mutations in the quinolone-resistance determining

region (QRDR) of GyrA. Second, though the Lys447 mutation in GyrB QRDR offered some resistance, especially to the parent
compound, its effect could be successfully overcome by the alterations of the DNA-intercalating moiety as demonstrated by

Albi-3. Third, the GyrAA67Q mutation provided some resistance to Albi-1 or Albi-3, but it was not likely to naturally occur
because it disrupted the gyrase function.

Finally, the target specificity of albicidin is determined. The team initially suspects a dual-target of Topo IV and gyrase.
Albicidin derivatives can all stabilize cleavage with Topo IV, except Albi-2, though Albi-1 has best performance. Albi-1 and

Albi-3 for inhibition require only 1/10 the concentration of the rest of the derivatives. In any case, albicidin can inhibit Topo

IV, though with lower efficiency than with gyrase, but further modifications can increase the efficiency

Discussion

As a conclusion, this research provides structure- The significance to our life

based design that preserves albicidin’ s distinct and Protease is an important macromolecular substance in
potent inhibition mechanism. Albi-1 and Albi-3 show living organisms. The peptide antibiotics discussed in
safety and efficacy in animal models. The a3/a3’ this paper are of great significance in clinical

pocket is unique and doesn’ t overlap with other treatment. The research on the mechanism of its
classes of inhibitors. Albi-1 and Albi-3 have nanomolar inhibition of DNA gyrase is very important for the
activity in cleavage complex stabilization, which is current and future applications of this antibiotic, are
more potent than NBTIs, as well as a high proportion closely related to our lives.

of cleaved complexes. Albicidin targets Topo IV and
gyrase, making resistance harder to develop. Activity
of current derivatives is lower, but can be improved.
In the future, for successful clinical application of
albicidins, solubility, plasma stability, and plasma-
protein binding need to be increased, while
monitoring the toxicity to eukaryotic topoisomerase II.
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l. Preface

(I) Introduction

Dengue fever, also known as dengue fever
and dengue fever, is a tropical disease
that is mainly transmitted by the
mosquitoes Aedes albopictus and Aedes
aegypti. The incubation period of dengue
fever is 3 to 14 days. Symptoms include
fever, headache, muscle and joint pain,
and skin rash.

(Il) History

The earliest recorded outbreak of dengue
fever was in 1779. After World War II,
dengue fever became a global public
health issue, with at least 500 million to
528 million people infected each year and
about 20,000 deaths, with an average
mortality rate of 1% to 5%.

Il. Main text

(A) Dengue fever virus (DEVN)

There was an outbreak of dengue fever in
Taipei during World War Il, and dengue
fever has been absent in Taipei for
decades since then. When the first case
reappeared in the Taipei basin, the first
reaction of experts from the Department of
Health was disbelief. This case had never
been abroad before and had never been to
the central and southern parts of the
country, and no spotted mosquitoes could
be found at home, so where did the virus
come from? The second and third cases
occurred one after another, and what
puzzled the experts was that they could
not see any clusters, one time the cases
appeared in Wanhua, Taipei, then
suddenly in Beitou, then in Yonghe, then
back to Zhonghe. At that time, a director
of the Department of Health told reporters
that "mosquitoes might have taken the
train to Taipei", and this shocking
statement made the front page. (This
information is from "Key Battles - The
Story of Infectious Diseases in Taiwan")

In the 20th century, people became more
aware of the disease, and in addition to
developing anti-mosquito programs,
experts also worked on developing
vaccines and drugs.

Virus classification: the virus belongs to the ribovirus domain and the mycovirus
community flavivirus phylum Flaviviridae Flaviviridae dengue virus subgenus
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Dengue fever virus is an RNA virus with an RNA length of about 11 kb, which can
translate seven non-structural proteins (NS1, NS2A, NS2B, NS3, NS4A, NS4B, NS5) and
three structural proteins (core, E, prM), and is divided into four serotypes (DEN-1, DEN-2,
DEN-3, DEN-4) according to the difference of serum antigens. The molecular structure of
these four viruses is similar, with a spherical shape and a diameter of 30 to 55 nm, and an
icosahedral nucleus. Dengue fever virus enters the body and infects mainly dendritic
cells. The virus binds to the DC-SIGN acceptor via ICAM-3 on dendritic cells, and the
infected dendritic cells move to nearby lymph nodes to present antigens to T cells,
initiating an immune response.

(if) Vaccine

The earliest research on the dengue

vaccine can be traced back to the 1950s,

when scientists used laboratory rats to

breed a less virulent Hawaiian strain of

dengue virus and inoculated the subjects

with it, thus saving them from dengue virus BTV [ R UG TERVE TS [ R R CLE B T T IR E TS
infection. From 1970 onwards, technology BREYETH  CEREAR (0103 Te R ENR ( R TV RS (=110 W1 T\
slowly advanced and scientists had transform into a highly pathogenic virus, which
different techniques to study the vaccine, may cause fetal malformations in pregnant

thus dengue vaccine was developed. women.

DEN4A30: Deletion of 30 nucleotides in the
untranscribed region of the DENV-4 gene,
leading to the development of the first vaccine
proven to be effective

TetraVax-DV: A mixture of four serotypes of
dengue virus attenuated, but DENV-2 and 3
cannot be used in this way to achieve the same
effect as DENV-1 and 4.

2. Active attenuated combination vaccine: Using other viruses of the yellow fever genus such as
the Japanese encephalitis virus and dengue fever virus, the new virus has a low cure rate but can
also make the human body immune.

CYD-TDV: Using YFV-17D as the backbone, together with the E and prM genes of DENV, clinical
experiments have shown that the genotype is stable and the toxicity is low, and the protective
effects against DENV1,2,3,4 are 61.2%, 3.5%, 81.9%, and 90% respectively.

DENVax: The E and prM genes of DENV1,3,4 were added to DENV-2, and the second phase of
clinical trials has been completed in Thailand, Singapore, and the United States.

ChinDENV: developed by Chinese scientists, using the Japanese encephalitis virus vaccine as
the backbone, embedded in the E gene of DENV-2, clinical trials have shown that it can resist not
only DENV but also JEV

3. Inactivated vaccine: Dengue fever virus is deactivated by formalin, and then the antigen
is extracted from the virus, and the antigen is used to induce immunity.

TDEN-PIV: Developed by GlaxoSmithKline (GSK), deactivated, and added with AS03B or
ASO1E adjuvant, clinical trials are underway in many regions.
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lll. Conclusion

(1) How to prevent and control?

SMART By vol. 1

Dengue fever is spread by mosquitoes of the genus Anopheles, which are characterized
by white markings on their bodies. Do a good job of cleaning the environment,
understanding dengue fever, and early medical attention for suspected symptoms, and
reminding neighbors to avoid mosquito bites. To prevent mosquito bites, you can install
screen windows and hang mosquito nets at home, and clean containers that may
accumulate water to remove eggs by brushing. Patients infected with dengue fever
should be prohibited from donating whole blood until four weeks after recovery, and
family members, colleagues, and other contacts should hold off on blood donation for
four weeks to prevent others from being infected by blood transfusion.

(1) Conclusion, Discussion
However, the global outbreak of
dengue fever is due to the effects of
global warming and the global
greenhouse effect, which has caused
dengue fever to spread worldwide in
a short period of time from a few
tropical countries. Otherwise, the
virus crisis that human beings are
facing will become more and more
terrible.
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MRI's Application in Clinical Fields

1. Overview of MRI
1.1 Biomedical Imaging Modalities

MR, the abbreviation of magnetic resonance imaging is a type of biomedical imaging modalities, which
includes ultrasounds, medical radiation, computed tomography (CT), and nuclear medicine (planar scintigraphy,
SPECT, PET). It is a medical imaging technique of using energy sources like light, lasers, X-rays, etc. Medical
image modalities are often used in biology and medical fields. The images produced span orders of magnitude.
As for MR, it uses magnetic resonance, transmitting radio frequency energy and receiving radio frequency
energy to produce images. The items that can be presented in the image produced by MRI include organs,
muscles, bones, and blood vessels. One thing worth noticing is that MRI does not use any radiation and is

completely non-invasive, which is also a reason why it's popular today.

2. MRI's principles

The first step of conducting an MRI scan is to
place a human into the magnetic field, which is
usually in the form of an MRI machine. It is a
cylindrical, tube-shaped machine that sends
pulses of radio waves to create a strong magnetic
field. The magnetic fields cause protons in the
human body to align in the same direction, which
is resonance, the R in MRI. The two aspects of the
magnetic moment can be observed when
protons are placed in a strong external magnetic
field.

They either:

1. Align parallel or 2. Align anti-parallel to the
external magnetic field.

When protons are in a steady magnetic field, they
are randomly spread.

4. Application

Neurosurgeons highly rely on iMRI (intraoperative
magnetic resonance imaging) to obtain accurate
images inside of the brain which helps them in fields
of brain tumors, epilepsy, essential tremor, Glioma
Neuropsychiatric disorders, Parkinson's disease,
Pediatric brain tumors, Pituitary tumors, etc.

Brain Tumor

The use of MRI has been a critical tool in neurosurgeon’s armamentarium during tumor
surgery. Research has shown it's better to remove more tumor issues. Meanwhile, these
brain tumors are extremely complex. Removing healthy tissue could cause deficits, which
means people have to be accurate when doing brain tumor surgery. With innovative
surgical technologies such as intraoperative MRI, people can identify and locate brain
tumors more precisely and recognize their relation to their vital brain centers, such as but
not limited to: control of speech, strength, vision, etc. Doctors use iMRI to assist in surgery
to treat, there're many benefits of iMRI. These include neuronavigation, compensation for
movement, precision, mapping eloquent areas, and awake craniotomies. One of the
biggest advantages of iMRI is its ability to precisely help locate brain tumors. The images
generated are used during the surgery and serve as a guidance system. This directly solves
the safety issues since it helps to identify and provide the safest surgical route to remove
the tumor. During surgery, the organs on the side of the brain may shift, which will affect
the precision of pre-surgical imaging. So the importance of having real-time iMRI images
can be seen since people can adjust if needed according to the image produced by iMRI,
which provides the actual position of the tumor. Another strength of iMRI is targeting the
tumor embedded deep in the brain. MRI can be used in conjunction with functional MRI
and other fiber-tracking technologies to visualize eloquent fields.

Dystonia

Dystonia according to Mayo Clinic is a movement disorder that causes muscles to contract
involuntarily, including repetitive and twisting movement. It is a kind of neurological
disorder linked to alterations in brain organization and environmental stressors and gene
mutations. Neuro-imaging techniques had a substantial impact on the understanding of
dystonia development, helping objective diagnosis and therapeutic interventions. It
provides deeper insights into brain regional alterations at both structural and functional
levels. Some recent improvements in apply of neuro-imaging in dystonia mainly focus on
the attempt to link and understand the impact of gene mutations. Beginning with the
discovery of DYTI. MRI help connects genetic factors and neural aberrancies.

And then detect the radio waves sent from MRI
machines. These signals will be collected into the
computer and converted into an image. The protons
which go parallel to the field have relatively lower
states, and the anti-parallel to the field has a higher
energy state. Most of them cancel each other, and the
excessive amount is called spin excess.

Another phenomenon is precession. The processional
path is around the magnetic field like gyroscopes. It is
a vertically orientated gyroscope.

3. Current situation of MRl in clinical fields

Magnetic resonance imaging (MRI) is used today to
look at organs tissues, skeletal systems, and structures
inside the human body. After scanning, it will produce
images of the body inside which are used for
diagnoses, especially in fields of the brain and spinal
cord. Several disadvantages of MRI which need
improvement are the safety problems for patients
who have metallic implants. The magnetic field will
retain effects on the metal devices implanted in the
body. Moreover, for patients who have Claustrophobia,
MRI is also suffering because it is an enclosed place.
Recent advances in MRI mainly focus on clinical
operations, which as faster exam times, safer
environment, and better image quality.

Epilepsy

Epilepsy is a neuro disorder that happens in the central nervous system in which
brain activity becomes abnormal and causes seizures. With symptoms like
temporary confusion, stiff muscles, jerking movements of arms and legs,
consciousness and awareness loss, fear, anxiety, déja vu... MRI help to identify
seizure and determine the proper seizure type. Tumors, malformations of cortical
development, vascular malformations, mesial temporal sclerosis, and neocortical
gliosis due to brain injury in epilepsy can be found on an MRI.

5. Notification before taking an MRI procedure

Because MRI is highly related to the magnetic field, any metal-made matters
would affect the image. So patients need to report and remove any metal in
the body. Consequently, it is required to remove all the piercings and leave all
jewelry. If you are reporting it, make sure to include detailed information like
the type of metal and location of metal, in order to determine the eligibility for
MRI. As for food, drinks, and medications, people are allowed to have them as
usual. Some people may need anti-anxiety medication due to claustrophobia.
They may bring their prescription on the day of the appointment.
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6. MRI advantages and disadvantages

As mentioned, no exposure to radiation and non-invasive is a huge advantage of MRI. It is also useful in
scanning and detecting abnormalities in soft tissue. Thus, less likely to lead to an allergic reaction which

may be caused by x-rays and CT scans.

The disadvantage of MRI scans focuses on their cost, health hazard, and the risk of creating negative
feelings for patients. Since an MRI scan is conducted in an enclosed space with loud knocking noises made
by magnets, it will make some people fear doing an MRI scan. In severe cases, it will harm hearing if
adequate ear protection is absent. Some people might also feel a twitching sensation because it may

cause peripheral muscle stimulation.

7. conclusion

Magnetic Resonance Imaging still has much room for improvement and innovation and is highly used for

detecting and identifying disease while creating a safe surgery path for neurosurgery.
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Magazine Getting To Know About AIDS

Initially started since the last centry, an unknown desease spread
across the world. The desease then was named as AIDS, by it's full 1

name of acquired immunodeficiency syndrome. It literally means a MethOdS Of Treatl ng AI DS
disease caused by being infected with HIV, human
immunodeficiency virus. HIV is single-stranded RNA virus, is a
group of Retroviridae - Lentivirus - Human Lentivirus.It can be
devided as HIV-1and HIV-2 according to genetic difference.HIV-1 is
the main prevalence virus strain. The major propagation methods
are Sexual Transmission, Mother-to-Child Transmission, and Blood
Transmission. Clinically, it is mainly divided into four stages, .
including acute infection period, incubation period, symptom What IS Su N |enca?
period and onset period. Most infected patients will not experience
obvious symptoms at the initial stage of infection, and some
infected patients may occur symptoms similar to influenza.

The treatment of AIDS started with monotherapy, for example, zidovudine
is the first anti AIDS drug, but this treatment is prone to drug resistance.
Today, cocktail therapy, also known as HAART, Highly Active Antiretrovirus
Therapy, has become the most effective treatment. It uses three or more
antiviral drugs and reduced drug resistance.

Although there are antiviral drugs that can effectively inhibit AIDS virus
effectively, some patients still shows cross resistance. And Sunlenca
(Lenacapavir),a capsid inhibitor, plays an important role when it comes to
this situation. Sunlenca is a new type of antiretroviral drug. The forms of
medication consists oral tablets and subcutaneous injection. It is used in
combination with other antiretroviral drugs to treat adult patients infected
with HIV-1. patients choose their own treatment plan according to their own
needs, making the combination change more flexible and reducing the
problem of drug resistance.

Ever since the discovery of HIV, more than 70 million people have
infected it globally. Although the total number of infected patients
continues to increase, but with effective treatment and prevention
measures, the public has begun to understand the virus of
AIDS.And the number has slowed down in recent decades, and the
amount of fatality is declining.

S un Ie nca : A N ew Treatm e nt Of AI DS The drug takes effect by blocking the protein coat of the virus, thereby

destroying the life cycle of the virus.Sunlenca has no cross-resistance with
existing drugs, so it is a breakthrough in treating patients with multiple drug
resistance. In addition, patients with multiple drug resistance Sunlenca only
needs to conduct subcutaneous injection of Sunlenca once every six months
, Which greatly improves the compliableness of the patients, reduces the
nursing burden, saves a lot of time for patients, and achieves the goal of
long-term treatment at the same time. On August 22, 2022, the European
Commission (EC) granted the marketing license of Sunlenca (Lenacaavir)
developed by Gilead Sciences, and on December 22, the United States Food
and Drug Administration (FDA) also approved the marketing application of
Sunlenca. However, now only the United States, Canada and EU member
countries have approved the use.

Clinical Trial of CAPELLA

The clinical trial of CAPELLA is a 2/3 phase, double-blinded, placebo-
controlled global multi-center study to evaluate and improve the treatment
scheme and safety of Lenacaavair. The conclusion is that at the 52nd week,
83% of patients who received Sunlenca combined with other drugs could
not detect the viral load. In terms of safety, Sunlenca's adverse reactions
during treatment are also very mild, and nausea and swelling at the
injection site are only few.

Based on the long-term Su nlenca_%q:%ﬁﬂgj
effectiveness and safety of ;22;% )_‘_ 7‘5 /£
Sunlenca, it is one of the effective

programs to suppress AIDS virus. In TR EE

the future, it is hoped that drugs
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